Component of housing design:
Floor:
The floors should be hard, impervious to water and easy to clean. Concrete floors (3,500 psi) must have adequate texture for good footing. Secure footing reduces injuries from slipping andfalling, enhances cow movement to feed, water, and stalls, and improves heat detection. In livestock housing, wood-float and broom-finished surfaces become smooth in time due to tractor scraping and constant animal traffic. Select the degree of floor roughness based on the intended use and animal type. The floors shall have a gradient of 1 in 40 to 1 in 60 towards the drains so that wash water can run into drains easily. The raised slotted floor with thatched roof is best suited for growth, feed conversion efficiency and economic. Dairy cows always prefer soft floor, soft materials such as rubber mats and mattresses were suitable coverings and have shown good results. Ammonia emission from the compartment with the grooved solid floor operating with open perforations is reduced by 46 per cent compared to the traditional slatted floor.
Roof:
The roof should be light, strong, durable, weather proof, bad conductor of heat and free from tendency to condense moisture inside. The pitch of roof should be, 350 for thatched roof, 25 to 300 for tile roof and 12 to 180 for a sheet roof. The pitch should not exceed 450 at any circumstances.
Wall:
For ordinary walls, thickness should not exceed 35 cm. Partition walls lining the open areas should be 22.5 cm (two brick) thick. Height of walls should be 2-2.5 m for houses with sloping roofs. When solid concrete walls are removed and replaced by steel piping, the roof is raised 1 m and outside paddocks is provided with palm thatch shelters,almost no trouble is experienced from climatic stress.
Type of housing : Free stall housing :
Free-stall design must consider lying/standing space along with moving or dynamic space requirements of the cow. A solid front must not interfere with the cow lunging forward. The brisket board positions the cow correctly in the stall, thus keeping the rear of the stall cleaner. The stall width of 1.22 m is adequate for cow comfort and minimizing injuries. A lateral slope of three per cent across the width encourages cows to lie in the same direction, again reducing the chance of udder and teat injury from adjacent cows. A longitudinal slope of two to six per cent is suggested to encourage the cows to rest toward the rear of the stall. Another design consideration is the rear curb. With curbs of 20 to 30 cm in height, manure overflow from alley scraping is minimized. The partition for free-stalls isalso an important design consideration.
KULADIP PRAKASH SHINDE
The cow's lying and rising space needs consist of three elements:
-Body space -The space from the rear of a cow to the front of her knees.
-Head space -The space ahead of a cow's body occupied by her head.
-Lunge space -The additional space necessary for the thrust of a cow's head as she lunges forward during rising.
Tie-stall shed :
Only in the case of purebred herds where considerable individual attention is given to cows can a tie-stall system be justified in tropical areas. The tie and feed barrier construction must allow the cow free head movements while lying down as well as standing up, but should prevent her from stepping forward into the feed trough. Stall partitions should be used at least between every second cow to prevent cows from trampling each other's teats and to keep the cow standing straight so that the manure falls in the gutter.
The surface of the free stall should be:
-Comfortable to the cows to encouragehigh occupancy -Prevent hock damage and other injuries -It should be easy to clean and be durable The ideal lying surface is soft, absorbs moisture and does not promote the growth of bacteria. When cows are forced to lie down on hard surfaces, they do not lie down for long, are more easily unsettled and may develop knee and hock lesions and swelling (Tucker et al., 2003) . The floor of the cubicles can be earthen with a thick layer of bedding, or can be solid, with a soft top layer. The simplest bedding is packed earth or sand, this being inexpensive but requires care to maintain a flat surface. Sand is quickly pushed around by cows, so it should not be used with mechanical or liquid manure handling systems because it fills up storage tanks and is very abrasive, damaging equipment such as manure pumps. A concrete foundation with a disposable bedding of chopped straw, sawdust, wood shavings or crushed corn cobs is more common in Europe, because rice hulls are not readily available. Rice hulls would make ideal bedding for free stalls but their high silica content could damage liquid manure handling equipment. Hard surfaces should have a slope of at least 1 per cent so that urine willdrain into the alleys. Rubber mats andcow mattresses are new innovations for free stalls but the thin ones (10 mm or less) have short life spans. Thicker ones (25-30 mm), although more expensive,are likely to be more cost effective in the long term. The front of the cubicles with thick bedding should be 1. -Cost of construction is cheaper -Future expansion is possible -The animals will move freely so that it will get sufficient exercise.
-The animal can be kept clean -Common feeding and watering arrangement is possible. -Clean milk production is possible -Oestrus detection is easy
Disadvantages :
-Not suitable for temperate Himalayan region and heavy rainfall areas -Requires more floor space.
-Competition for feed. ecosystems causing algae bloom in water bodies and acidification of soils. Hydrogen sulfide is a colorless gas with a strong and generally objectionable rotten egg odor. It is produced in anaerobic (oxygen-deprived) environments by microbial decomposition.
Methane and nitrous oxide are greenhouse gases that are known to contribute to global warming. Estimates that more than 30 per cent of the nation's methane emissions come from livestock operations. Similar to sulfur, agricultural methane, is emitted during microbial degradation of organic matter under anaerobic conditions. Nitrous oxide forms via the microbial processes of nitrification and denitrification -An adult cow requires at least about 800 cubic feet of air space under tropical conditions. -To make ventilation more effective continuous ridge ventilation is considered most desirable.
Conclusion :
-Optimum design and maintenance of suitable shelter is an important component of dairy animals production in tropics and accordingly it should be selected.
-Thus shelter management is not just about constructing a mechanical structure but it is an elaborate process of predicting analyzing designing, erecting and managing a livable environment to facilitate welfare and productivity of dairy animals.
-Floor and roof materials should be selected not only based on cost effectiveness but also taking their ability to provide thermal comfort which enhances productivity of dairy animals.
-The particulate and microbial contaminants also need to monitored and kept within the recommended limits to ensure quality of animal health and products, especially in tropical region. -Effective ventilation utilizing natural and draft ventilation coupled with optimum cubic space requirement enables welfare of dairy animals and enhances production and hence need special attention while designing animal shed.
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